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Aim: To investigate post-traumatic stress, pain intensity, depression, and anxiety in patients with 
injury-related chronic pain before and after participating in multimodal pain rehabilitation.
Methods: Twenty-eight patients, 21 women and seven men, who participated in the multimodal 
rehabilitation programs (special whiplash program for whiplash injuries within 1.5 years after 
the trauma or ordinary program) answered a set of questionnaires to assess post-traumatic stress 
(Impact of Event Scale [IES], pain intensity [Visual Analogue Scale (VAS)], depression, and 
anxiety (Hospital Anxiety and Depression Scale [HAD] before and after the programs.
Results: Both pain intensity and post-traumatic stress decreased significantly after the rehabili-
tation programs in comparison with before (VAS: 57.8 ± 21.6 vs. 67.5 ± 21.9; P = 0.009, IES 
total score 21.8 ± 13.2 vs. 29.5 ± 12.9; P  0.001). Patients younger than 40 years reported a 
statistically higher level of post-traumatic stress compared with patients older than 40 years both 
before (P = 0.037) and after rehabilitation (P = 0.023). No statistically significant differences 
were found on the HAD scores.
Conclusion: The multimodal rehabilitation programs were effective in reducing both pain 
intensity and post-traumatic stress. The experience of higher levels of post-traumatic stress 
in younger persons has to be taken into account when managing patients with injury-related 
chronic pain.
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Introduction
Chronic pain, defined as pain that lasts for at least three months,1 is very common. 
In Sweden prevalence of chronic pain is estimated to be between 40% and 55%2–4 
and accounts for the majority of long-time sick leave.5 Many factors, together or by 
themselves may contribute to the development of long-lasting pain, including chronic 
sensitization of nociceptors, derangements in the antinociceptive system and psycho-
somatic interaction.6,7
Most chronic pain is musculoskeletal pain,4 caused, for example by injuries such 
as whiplash. In Sweden, the incidence of whiplash injuries varies from 1.0 to 3.2/1000 
per year.8,9 Whiplash injuries result from an acceleration-deceleration movement that 
indirectly transfers energy to the neck, resulting in a soft tissue injury/distortion of 
the neck.
A frequent cause of whiplash injuries is traffic injuries, especially rear-end 
  collisions. Although many patients recover within a few months after an accident, 
a significant proportion experiences prolonged symptoms that may result in limi-
tations in work and in leisure time.9,10 Whiplash-associated disorders (WAD) are Neuropsychiatric Disease and Treatment 2010:6 60
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clinical manifestations resulting from whiplash injuries.11 
The dominating complaints are neck pain and headache, but 
fatigue, dizziness, irritability, anxiety, and pain arising from 
the shoulders and thoracic vertebral column are common 
symptoms.8,9,12
Patients suffering from chronic pain after accidents can 
also develop psychological issues, such as post-traumatic 
stress reactions.13,14 During the first year after a vehicle 
accident many patients (10%–30%) are diagnosed with post-
traumatic stress disorder (PTSD).15
Post-traumatic stress symptoms are characterized by 
three major symptom clusters: re-experiencing symptoms, 
avoidance symptoms, and arousal symptoms. Other frequent 
symptoms seen among patients with post-traumatic stress 
include tiredness, dizziness, irritability, sleeping disorders, 
and a lower ability to concentrate.15 It has been proposed 
that there are factors common to pain and post-traumatic 
stress that maintain both conditions14 and the co-occurence of 
chronic pain and post-traumatic stress have been documented 
both in patients following traffic injuries16 and in veterans.17–19 
These findings may have consequences for patients who 
suffer from both chronic pain and post-traumatic stress as 
they may experience more intense pain and affective stress, 
greater disability and decreased life satisfaction than patients 
with only one of the diagnoses.20,21 Moreover the level of 
post-traumatic stress has been shown to be a prognostic 
factor for developing persistent symptoms among patients 
with chronic pain after an accident, especially after whiplash 
injuries.14 Therefore, the Swedish Society of Medicine and 
the Whiplash Commission task force have declared that 
post-traumatic stress symptoms should be diagnosed and 
treated early after injury in order to minimize the risk for 
long-lasting symptoms.22 Although studies of long-term 
outcome after WAD have identified risk factors such as 
increased age, gender and initial pain intensity12,23 the litera-
ture is inconsistent.24 However, attention have been paid to 
the influence of gender as a potential prognostic factor, and 
female gender has been associated with the development of 
chronic pain; 25 more women than men have also been shown 
to suffer from post-traumatic stress symptoms.26 Moreover, 
patients with chronic pain and WAD do not constitute a 
homogenous population since several factors may coexist 
and interact. Due to the complexity of injury-related pain, 
the importance of identifying different subgroups has been 
proposed.27
Since chronic pain and disability are influenced by a 
complex interaction of physical, psychological, and social 
factors, the biopsychosocial model has been adopted in 
multimodal pain rehabilitation interventions.28,29 These 
are currently based on cognitive – behavioral principles. 
A number of studies have shown positive effects of mul-
tidisciplinary treatments and multimodal rehabilitation of 
chronic pain.30
As part of regular procedures at the Pain Rehabilitation 
Clinic at the Umeå University Hospital, patients complete 
questionnaires that are included in the Swedish National 
Quality Registry for Pain Rehabilitation (NRS) after partici-
pating in the rehabilitation programs. However, there is no 
systematic follow-up of post-traumatic stress symptoms.
The aims of this pilot-study were therefore: (i) to investi-
gate the occurrence and levels of post-traumatic stress among 
patients before and after participating in pain rehabilitation 
programmes; (ii) to assess relationships between the level of 
post-traumatic stress and pain intensity, anxiety, depression, 
activity level, and life satisfaction; and (iii) to examine any 
possible difference in post-traumatic stress between different 
age groups, younger, and older patients.
Methods
Patients and procedure
This pilot study includes 28 patients, 21 women and seven 
men, mean age 36 years ± (range: 21–53 years), who were 
admitted for rehabilitation to the Pain Rehabilitation Clinic 
at the University Hospital, Umeå, Sweden because of chronic 
musculoskeletal pain caused by an injury sustained between 
April 2006 to March 2007. Whiplash injury caused the trauma 
in 20 patients and other types of accidents (such as falling 
or being hit by a tree) caused the trauma in eight patients. 
Three patients had an additional accident within four years 
before the actual trauma. About 50% of the patients were 
on full-time sick leave when they began the rehabilitation 
program, 17.9% were on part-time sick leave, and 28.6% 
were working or studying. In the referrals from the primary 
care physicians, only pain symptoms (no post-traumatic 
stress-related symptoms) were described. Most patients had 
an upper secondary school education (20 patients), some had 
a university education (seven patients), and one had a com-
pulsory school education. To compare age groups, patients 
were divided into “younger than 40 years” (10 patients) and 
“older than 40 years” (12 patients).
Eighteen patients (64.3%) participated in a special 
program (WAD program) for patients with whiplash 
injuries within 1.5 years of their accident and 10 patients 
participated in a regular rehabilitation program for patients 
with chronic pain of other origins. Both rehabilitation pro-
grams were based on cognitive–behavioral principles and Neuropsychiatric Disease and Treatment 2010:6 61
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consisted of daily sessions six hours a day for five weeks. 
Each patient received a personal schedule and had their 
own team that consisted of a clinical psychologist trained 
in cognitive – behavior skills, an occupational therapist, 
a physiotherapist, a specialist physician in rehabilitation 
medicine, and a social worker. The whiplash program was 
more focused on the whiplash injury, but both programs 
included components of education about chronic pain, about 
bodily and psychological reactions to pain, and about pain 
management. Both programs included activity exercises, 
psychoeducational group therapy that focused on coping 
strategies and assertiveness training, post-traumatic stress, 
relaxation and body awareness training.
Before and after participating in the rehabilitation pro-
grams patients completed questionnaires that are included 
in the NRS. The questionnaires ask the patients to estimate 
their level of discomfort and pain using several instruments: 
the Visual Analogue Scale (VAS)31 for pain intensity; the 
  Hospital Anxiety and Depression Scale (HAD)32 for anxi-
ety and depression; the Disability Rating Index (DRI)33 for 
activity level; and the Life Satisfaction checklist (LiSat-11)34 
for life satisfaction. To guarantee quality and to evaluate 
rehabilitation work, the answers were registered in the NRS. 
Data about the patients participating in the study were col-
lected from the NRS. Other information, such as sick leave, 
the cause of accident and which programs patients had 
  participated in were collected from hospital records.
instruments
Post-traumatic stress
The Impact of Event Scale (IES)35 measures the level of 
post-traumatic stress. The IES, a screening tool that includes 
15 statements about particular difficulties associated 
with stressful life events, asks patients to rate (0 = never, 
1 = seldom, 3 = sometimes, 5 = often) the degree to which 
a statement describes their previous week. The total score 
of the 15 statements is 75 and the score is divided into four 
grades or stress reactions: sub-clinical (0–8), mild (9–25), 
moderate (26–43), and severe (44–75). Seven statements 
address intrusive symptoms such as sleeping difficulties 
because of thinking about the accident and having unexpected 
sudden flashbacks of the accident. Eight statements address 
avoidance symptoms, such as avoiding things or situations 
that could be a reminder of the accident. The total IES scale 
includes the intrusion and the avoidance subscales. The 
IES has been validated and found to be a useful measure of 
stress reactions in a large number of populations exposed 
to various traumatic experiences, including road traffic 
accidents and have been used in previous studies regarding 
whiplash injuries36,37
Pain intensity
The VAS31 is an instrument that measures pain intensity. 
The patients mark their experienced pain on a 100 mm 
straight line, where 0 means “no pain” and 100 “worst pain 
imaginable”.
Depression and anxiety
The HAD32 is an instrument that is used to find and to estimate 
the level of anxiety and depression. It consists of seven ques-
tions rating anxiety and seven questions rating depression. 
Each question gives a score from 0 to 3 points. If the patient 
scores 8–10 points in one category it is considered a limit 
value for mild to moderate symptoms. More than 10 points 
indicates severe symptoms.
Level of activity
The Disability Rating Index (DRI)33 comprises 12 questions 
about ordinary activities, for example walking, running, 
sitting, standing, carrying, lifting, making the bed etc. The 
patients estimate their activity level on a 0 to 100-mm visual 
analogue scale, where 0 means “manages without difficulty” 
and 100 means “does not manage at all”.
Life satisfaction
The Life Satisfaction checklist (LiSat-11)34 questionnaire 
estimates a patient’s level of life satisfaction in 11 areas: life 
as a whole, profession/situation on the labour market, econ-
omy, leisure time, contacts with familiar and friends, sexual 
life, activities of daily living, family life, partner, somatic 
health and psychological health. Levels of satisfaction are 
estimated on a 6-point response scale, from “very dissatis-
fied” to “very satisfied”.
Statistics
Statistical analysis was performed with Statistic Package 
for Social Sciences software (v. 17.0 for Windows; SPSS 
Inc., Chicago, IL). Data are reported as means ± standard 
deviations. For comparison between before and after rehab 
programs Wilcoxon signed-ranks-test was used. Comparisons 
between men and women and different age groups were 
made using the Mann–Whitney U-test. For calculating the 
correlation between IES and VAS, DRI, HAD and LiSat-11 
before and after the rehabilitation program, Spearman’s cor-
relation test was used. Statistical significant level was set at 
P  0.05. The study was approved by the ethics committee 
of Umeå University.Neuropsychiatric Disease and Treatment 2010:6 62
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Results
Post-traumatic stress
Post-traumatic stress was assessed using the IES. In all 
patients the number of post-traumatic stress- related 
symptoms decreased significantly (P = 0.014) after the 
rehabilitation programs (8.9 ± 4.5) compared to before the 
rehabilitation programs (11.0 ± 3.5). In all patients, post-
traumatic stress scores also decreased significantly after par-
ticipating in rehabilitation programs with respect to the total 
IES scale (before, 29.5 ± 1.9; after, 21.8 ± 13.2; P  0.001) 
as well as the subscale intrusion (before, 16.1 ± 6.8; after; 
11.4 ± 7.5; P  0.001) and avoidance (before, 13.4 ± 8.9; 
after, 10.4 ± 8.5; P = 0.031) compared to the post-traumatic 
stress levels before the program (Tables 1, 3; Figure 1).
The levels of post-traumatic stress are shown in Tables 2 
and 3; according to the subclassification by Kongsted and 
colleagues,36 mild stress response was observed in 39.2% 
before rehabilitation (subclinical and mild stress reac-
tions) and distinct stress response was present in 60.7% 
(moderate and severe stress reactions). After rehabilitation 
64.3% reported mild stress response (subclinical and mild 
stress reactions) and distinct stress response was reported 
by 35.7%.
Post-traumatic stress in gender  
and age groups
The IES scores with respect to gender are shown in Tables 
2 and 3. There was no statistically significant difference 
between men and women before and after participating 
in rehabilitation programs concerning the scores on the 
total IES scale (men before, 26.1 ± 9.3; women before, 
30.6 ± 13.9; P = 0.376; men after, 17.4 ± 13.5; women after, 
23.2 ± 13.1; P = 0.249) or the subscales intrusion (men 
before, 16.0 ± 4.6; women before, 16.2 ± 7.5; P = 0.979; 
men after, 10.7 ± 8.0; women after, 11.6 ± 7.5; P = 0.796), 
and avoidance (men before, 10.1 ± 5.9; women before, 
14.4 ± 9.6; P = 0.321; men after, 6.7 ± 6.5; women after, 
11.6 ± 8.8; P = 0.228).
For comparison between two age groups, patients were 
divided into the following groups: “younger than 40 years” 
(n = 16) and “older than 40 years” (n = 12). The age group 
younger than 40 years reported a statistically significantly 
higher scores of post-traumatic stress compared with patients 
older than 40 years before rehabilitation programs on the 
total IES scale (younger, 33.8 ± 10.9; older, 23.7 ± 13.6; 
P = 0.037) and the subscale intrusion (younger, 18.4 ± 6.4; 
older, 13.2 ± 6.5; P = 0.042) (Table 1), as well as after 
rehabilitation programs on the total IES scale (younger, 
26.3 ± 0.8; older, 15.7 ± 14.2; P = 0.023) and the subscale 
intrusion (younger, 14.1 ± 7.4; older, 7.7 ± 6.1; P = 0.029) 
(Table 3). No significant difference was found between the 
age groups on the subscale avoidance before rehabilitation 
(younger, 15.4 ±   8.8; older, 10.6 ± 8.7; P = 0.189) (Table 1) 
or after rehabilitation (younger, 12.2 ± 8.0; older, 8.0 ± 8.8; 
P = 0.133) (Table 3). The levels of post-traumatic stress with 
respect to genders and age-groups are shown in Tables 2   
and 4.
Table 1 Before rehabilitation
  All patients (n = 28) Men (n = 7) Women (n = 21) 40 years (n = 16) 40 years (n = 12)
ieS total score 29.5 ± 12.9 26.1 ± 9.3 30.6 ± 13.9 33.8 ± 10.9 23.7 ± 13.6
intrusion 16.1 ± 6.8 16.0 ± 4.6 16.2 ± 7.5 18.4 ± 6.4 13.2 ± 6.5
Avoidance 13.4 ± 8.9 10.1 ± 5.9 14.4 ± 9.6 15.4 ± 8.8 10.6 ± 8.7
VAS 67.5 ± 21.9 57.1 ± 24.0 70.9 ± 20.7 70.7 ± 23.2 63.2 ± 20.3
hAD anxiety 9.26 ± 4.2 8.4 ± 4.6 9.5 ± 4.2 10.3 ± 4.2 8.0 ± 4.1
hAD depression 7.5 ± 4.1 6.1 ± 3.9 8.0 ± 4.1 8.0 ± 4.1 6.9 ± 4.2
Abbreviations: ieS, impact of event scale; hAD, hospital Anxiety and Depression Scale; VAS, Visual Analogue Scale.
Table 2 Level of stress reaction before rehabilitation
  All patients (n = 28) (%) Men (n = 7) (%) Women (n = 21) (%) 40 years (n = 16) (%) 40 years (n = 12) (%)
Subclinical 7.1 9.5 16.7
Mild 32.1 42.9 28.6 25.0 41.7
Moderate 53.6 57.1 52.4 68.8 33.3
Severe 7.1   9.5 6.3 8.3Neuropsychiatric Disease and Treatment 2010:6 63
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comparison of post-traumatic stress 
between the two rehabilitation 
programs
When comparing patients who participated in the WAD 
program with patients participating in the regular rehabilita-
tion program before and after rehabilitation no statistically 
significant differences were found concerning the number of 
post-traumatic stress-related symptoms (before, P = 0.942; 
after, P = 0.322), the level of post-traumatic stress on the 
total IES scale (before, P = 0.456; after, P = 0.113) or on the 
IES subscales (intrusion before, P = 0.203; after, P = 0.230; 
avoidance before, P = 0.581; after, P = 0.229).
Pain intensity, disability, depression, 
anxiety, and life satisfaction
Pain intensity on the VAS was significantly decreased 
(P = 0.009) for all patients after the rehabilitation program 
(57.8 ± 21.6) (Table 3) in comparison with before (67.5  ± 21.9) 
(Table 1). No statistically significant differences were found 
when comparing the scores of the HAD anxiety and depres-
sion scales (Tables 1 and 3), the total DRI scale, and the total 
LiSat-11 scale before and after the rehabilitation program 
(P  0.05). Some of the separate items showed a statistically 
significant improvement after the rehabilitation program 
in comparison with before the program: light work on the 
DRI (P = 0.007) and psychological health on the LiSat-11 
(P = 0.011).
correlations
Statistically significant correlations were shown between 
the scores of IES and HAD anxiety, both before and after 
rehabilitation programs (before, r = 0.570, P = 0.002; after, 
r = 0.637, P  0.001). The IES score after rehabilitation 
was also statistically significantly correlated to the HAD 
  depression scores (r = 0.399, P = 0.036); no such correlation 
Table 3 After rehabilitation
  All patients (n = 28) Men (n = 7) Women (n = 21) 40 years (n = 16) 40 years (n = 12)
ieS total score 21.8 ± 13.2 17.4 ± 13.5 23.2 ± 13.1 26.3 ± 0.8 15.7 ± 14.2
intrusion 11.4 ± 7.5 10.7 ± 8.0 11.6 ± 7.5 14.1 ± 7.4 7.7 ± 6.1
Avoidance 10.4 ± 8.5 6.7 ± 6.5 11.6 ± 8.8 12.2 ± 8.0 8.0 ± 8.8
VAS 57.8 ± 21.6 57.6 ± 27.3 57.9 ± 20.1 60.6 ± 23.7 54.2 ± 18.7
hAD anxiety 8.2 ± 3.9 7.7 ± 3.5 8.3 ± 4.1 9.8 ± 3.9 6.0 ± 2.8
hAD depression 7.1 ± 3.7 5.7 ± 3.1 7.6 ± 3.9 7.4 ± 4.2 6.7 ± 3.3
Abbreviations: ieS, impact of event scale; hAD, hospital Anxiety and Depression Scale; VAS, Visual Analogue Scale.
30
25
20
15
10
5
0
M
e
a
n
 
I
E
S
 
t
o
t
a
l
 
s
c
o
r
e
Before rehabilitation After rehabilitation
IES total score
Figure 1 Total ieS score before (29.5 ± 12.9; range: 1–57) and after (21.8 ± 13.2; range: 1–49) in all patients (n = 28).
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was found before rehabilitation. No statistical significant cor-
relation was found between the scores of IES and the VAS, 
DRI, and LiSat-11 scores.
Discussion
This pilot study shows that the level of post-traumatic stress 
as well as the number of post-traumatic stress-related symp-
toms and pain intensity significantly decreased in patients 
after participating in the multimodal pain rehabilitation 
programs. These programs include multidisciplinary treat-
ment and are based on cognitive–behavioral principles. The 
aim is to reduce disability in patients with chronic pain and 
both physiological and psychological factors are focused on. 
In the literature of pain rehabilitation a number of studies 
have shown that multidisciplinary interventions are more 
effective than nondisciplinary treatments.30 Several studies 
have investigated post-traumatic stress after vehicle acci-
dents38 and interventions that include cognitive–behavioral 
treatment have also been shown to decrease post-traumatic 
stress.39–41 In a randomized controlled study, Blanchard 
and colleagues42 studied different methods of treatments 
for PTSD in patients who had survived a vehicle accident 
(on an average of 13 months earlier). The authors found 
that cognitive therapy, in comparison with psychotherapy 
support or being placed on a waiting list, more effective 
decreased post-traumatic stress. In their study, the signifi-
cant improvement in PTSD was also sustained at the fol-
low-up three months after the treatment. In a recent study 
by Otis and colleagues19 of veterans with chronic pain and 
PTSD, a combination of cognitive processing therapy and 
cognitive–behavioral therapy for an integrative treatment 
of both disorders showed positive results. These findings 
may have implications in the future for treatment design of 
patients with injury-related chronic pain.
In the present study, the IES was used to assess post-
traumatic stress. This instrument has been used in previous 
studies of post-traumatic stress in vehicle related accidents 
mostly in whiplash injuries.36–38,43 The levels of post-traumatic 
stress with 60.7% of patients suffering from moderate to 
severe stress before rehabilitation were clearly higher than 
previously reported early after injury (13%)36 but also higher 
comparing with previous results from our clinic (48%).44 
However, the post-traumatic stress levels decreased notice-
ably during the rehabilitation programs; only 35.7% reported 
moderate to severe stress after rehabilitation.
Moreover, when time since trauma was compared 
between the two groups participating in rehabilitation pro-
grams, there was a considerable difference from the time 
of the accident to when the patients began the two different 
rehabilitation programs; approximately 1.5 years for the 
patients in the WAD program compared with approximately 
five years for the patients in the general rehabilitation pro-
gram. Despite the difference in time, there was no significant 
difference between the level of post-traumatic stress in the 
patients participating in the WAD program compared with 
patients in the general rehabilitation program, neither before 
nor after the programs. However, to optimize the results it 
seems obvious that patients should have been offered reha-
bilitation earlier. Recently, Sullivan and colleagues pointed 
out the importance of early adequate management of pain 
symptoms and disability in whiplash patients to reduce the 
severity of post-traumatic stress symptoms.45 The Swedish 
Society of Medicine and the Whiplash Commission task 
force22 have called attention to the importance of observing 
and treating PTSD in patients with whiplash injuries in order 
to minimize the risk for long-lasting symptoms. Concerning 
the patients in both the WAD and the general pain rehabili-
tation programs, no post-traumatic stress-related symptoms 
were described in the referrals prepared by the primary care 
physicians who had referred the patients. This indicates 
that these symptoms had not been observed earlier and this 
may have had an effect on the development of the patients’ 
chronic pain symptoms.
In this study, the patients in the group younger than 
40 years had a greater number of and more severe post-
traumatic stress symptoms in comparison with the group of 
patients older than 40 years. Earlier studies of post-traumatic 
stress among individuals in different age groups have shown 
different results. For example, older individuals have been 
reported to experience less post-traumatic stress than younger, 
which may be because older individuals may work through 
traumatic episodes much earlier than younger individuals, 
Table 4 Level of stress reaction after rehabilitation
  All patients (n = 28) (%) Men (n = 7) (%) Women (n = 21) (%) 40 years (n = 16) (%) 40 years (n = 12) (%)
Sub clinical 17.9 14.3 19.0 6.3 33.3
Mild 46.4 71.4 38.1 43.8 50.0
Moderate 32.1 14.3 38.1 50.0 8.3
Severe 3.6   4.8   8.3Neuropsychiatric Disease and Treatment 2010:6 65
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an approach that may enhance their ability to cope with new 
traumas.46 Not only has it been shown that higher age could 
imply a higher risk of developing post-traumatic stress symp-
toms,47 but at the same time it also has been reported that no 
difference concerning post-traumatic stress measured with 
the instrument IES could be found between younger, older 
and middle-aged individuals.48
There was no significant difference in experienced post-
traumatic stress symptoms between men and women in the 
present study. Other studies with a greater number of patients 
have shown that women suffer from more post-traumatic 
stress than men.26,49 It is possible that differences between gen-
ders concerning the presence of post-traumatic stress among 
patients with chronic pain are due to the study populations.
The correlation between IES and HAD anxiety was sig-
nificant, which shows a clear relationship between the level 
of post-traumatic stress symptoms and anxiety. This link is 
also described in earlier literature and may be caused by an 
interaction between these symptoms.50
In the present study, patients rated pain intensity on 
VAS. The mean scores were high in compared to previ-
ous studies of whiplash patients and patients with chronic 
pain25,38,44 and clearly higher than reported by Roth and 
colleagues16 of patients with injury-related chronic pain 
referred to a pain rehabilitation program. However, in 
contrast to some previous studies, no significant associa-
tion was found between pain intensity and post-traumatic 
stress.16,44 These findings may be due to the small study 
population in our study.
The present study has several limitations. First, despite 
the fact that a small group of patients participated in this pilot 
study and that there is no long-term follow-up, the decrease 
of post-traumatic stress and pain intensity during the mul-
timodal rehabilitation programs is a promising result. With 
regard to future research, it would be useful to investigate 
a larger study population with a long time follow-up. In 
our pilot study, we did not include a control group. Future 
studies could use waiting list controls and should focus on 
the long-term effects of rehabilitation programs on pain and 
post-traumatic stress. Moreover, since the population was 
small and several instruments were included, we cannot rule 
out the possibility of type I and type II errors.
In conclusion, the multimodal rehabilitation program was 
effective in reducing both pain intensity and post-traumatic 
stress. The experience of higher levels of post-traumatic 
stress in younger persons has to be taken into account when 
managing patients with injury-related chronic pain. Con-
tinuously using the IES questionnaires, in addition to the 
ordinary instruments at our clinic for patients with chronic 
pain, could lead to increased knowledge and a possibility to 
detect post-traumatic stress. This could lead to a modified 
strategy of treatment and rehabilitation.
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